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(57) ABSTRACT 

The invention relates to an aminostilbazolc derivative of the 
followiQg formula or a hydrate thereof, and a salt thereof. 




wbeiein R' and R' each represents hydrogen etc.; R'', 
R'^, and R" each represents hydrogen. C■^,^ acyU balogcn, 
hydroxy etc.; R* represents hydrogen or hydroxy-snbstitiiled 
Cj.3 alkyl etc.; R" represents benzenesulfonyl substituted by 
alkoxy etc.; ring Y represents phenyl etc.; ring Z 
leprcsenls 4-pyridyt, its oxide etc. The compound is useful 
or the treatment of various malignant tutnois. 



21 Claims; No Drawings 



PAGE 10/44 • RCVD AT 1/19/2009 1:S6:19 PM (Eastern Standard Time]' 8VR:USPTO-EFXRF-S/22 ' DNIS:2738300 ' CSID:612-45S-38D1 ■ DURATION (mm-ss):23-22 



5,972; 

1 

AMINOSTIUBAZOLE DERIVATIVE AND 
MEDICINE 

Tbis Kpplicatiao is a 371 of PCT/JP95/00,6S8, fUed Apr. 
5. 1995. 5 

TECHNICAL FIELD 

The prcseni invention relates to a medidnaUy useful, 
novel aminosiJlbazole derivative or its hydrate and a phar- 
msceuiically acceptable salt Ibereot i" 

BACKGROUND TECHNOI.O0V 

In cancer chemotherapy today, a variety of anticanoer 
drugs such as alkylating agents, topoisoiocrase inbibilois, 
antimetabolites, cytoskeletal system inhibitors, eozymes, 
bonnones, antihontMrtes, antibiotics, and plant products are 
being cioploycd. 

Referring to anticancer bonnones, particularly stilbeoes 
having a nuclear Aeleta] structure resombling thai of the 
compotind of the preseol iavenlioii. stilbestrol phosphate 
and tamoxifen and .<<o on have been used in the treatment of 
cancer of the prostate, breast and other ti.<isues hot they are 
not fully satisfactory from the slsindpoinl of efScacy and in 
view of the adverse effects associated with their hormonal 
activity. ^ 

Antimicrolubulc agents or tubulin agonists have potent 
anticaacer activity with a broad anticancer spectrum and 
constitute a clinically important class of drugs. 

'fbe iabibilion of tubulin polymerization is attracting ya 
attention of bte as a mechanism of action of anticancer 
agents. The microtubule is an ubiquitous inlracellul&r stnic- 
ture aix), as a major coiaponent of the mitotic spindle, plays 
an impoitaot role in cell divisioo. An antimicrMtibole agent 
binds to the tublio protein of the microtubule and disrupts 
the dynamics of the micrt>tubule by orienting it either in the 
direction of assembly or in that of disassembly, thus mani- 
festing its anticancer activity. Vinca alkaloids, which aiie of 
plant origin, are known as representative tubulin 
palymerizatinn-inbibitory anticancer agents and recently ^ 
taxols are gathering atlentiDn becatise of their potent anti- 
cancer efBcacy associated with promotion of tubuhn poly- 
merization. Being derived froiu plants, these compounds 
have availability problems. Such eoticancei drugs acting on 
micrcdubules are available as injections which cannot be 45 
conveniently used and, because of their side effects, are not 
being used in ronltiple-dose regimens. Quite recently, the 
low molecular weight substance B7U10 (Cancer and 
Chemotherapy. 1993 20: 34-41, JP Kokai H5-39256) has 
been discovered and clinical trials with the compound are jg 
now being watched by many with much interest. 

It is reported thai stilbene derivatives represented by 
(Z)-3,4,S-lrimetho)cy-4'-m6tbo>tystiIbene as well as dihy- 
drostilbcne derivatives, which have a stilbene miclcus simi- 
lar to that of the oompaimd of the present invention, have ss 
tubulin polymerialion-inbibitory activity (J. Med. Cbcm. 
1991. 34, 2579). 

Meanwhile, it is reported (bat bydnixamic acid deriva- 
tives substituted by a pbenyletbenyl-faeterocyclic group 
show antiallergic activity (Eur. J. Med. Chem. 1985, 20, «0 
487-491). There also is a report on the interaction between 
tetrahydrostilbazole and manoamioe oxidase (J. Med. 
Chem. 1994. 37, 151-157). 

DISCLOSURE OF INVENTION ^ 

H>B present invention has for its abject to provide a novel 
compound which shows an excellent anticancer action with- 



2 

out eliciting those adverse reactions which are experienced 
with the anlicanoer hormones available today and can be 
administered by the oral route. 

To accomplish the above object, the inventors of the 
present invention have synthesized a variety of compounds 
and evaluated them. In the course of the research endeavor, 
they have found that die compound of the following general 
formula [T] has very potent anticancer activity with low 
toxicity and has perfected the present invention. 

The present invention relates to a compound of the 
following general formula [I], its salt, and an anticancer 
compoxitioD coinprisii^ said compound or salt as an active 
ingredient, 

W 




wherein R' and R^ ate the same or different and each 
represents hydrogen, alkyJ of 1-6 carbon atoms acyl uf 1-6 

carbon atoms, cyano, or — COOR (R represents hydrogen or 
C,.4 aftyl). 

R', R", R", and R^* are the same or different and each 
represents hydrogen, alkyl of 1-6 carbon atoms, alkoxy of 
1-6 carbon aUiiiis, baloalkoxy of 1-6 carbon atoms, acyl of 
1-6 carbon atoms, acyloxy of 1-6 carbon atoms, hydroxy, 
halogen, nitru, cyano, amino, acylamino of 1-6 carbon 
atoms, aminoalkyloxy of 1-6 carfaoo atoms, or morpfaoli- 
noalkj'loxy with 1-6 caibon aloos in the alkyl moiety. 
and R*^ or R'' and R" may jointly represent meihylene- 

R represents (1) hydrogen, (2) alkyl of 1-6 carbon atoms 
which is optionally substituted by halogen, amino, 
monoaUcylamino of 1-6 carbon atoms, dialkylamico of 1-6 
carbon atoms, mnrpbolino, alkoxy of 3-6 carbon atoms, or 
hydroxy, (3) alkenyl of 2-6 carbon atoms which is option- 
ally substituted by halogen, (4) alkynyl of 2-6 carbon atoms, 
or (5) acyl of 1-6 carbon atoms. 

R° represents (1) aroyi of 7-U carbon atoms which is 
optionally substituted by alkyl of 1-6 carbon atoms, alkoxy 
of 1-6 carbon atoms, or hatogeo or (2) arylsulfonyl of 6-10 
carbon atoms which isoptionallysubslituiedby alkyl of 1-6 
carbon atoms, alkoxy uf 1-6 caibon atoms, baloalkoxy of 
1-6 carbon atoms, hydroxy, oitro, or balogso. 

A. B, O, Q, and X may be the same or different and each 
represents N, CH, N-»0, or N'— <R')E- (R' represents 
alkyl of 1-6 carbon atoms or arylalkyl of 7-14 carbon 
atoms; E' represents an anion such as halogen ion, chlorate 
ion. or nitrate ion). Excluded is the case in which A, B, and 
C concurrently rEpreseni N and the case in which A, B, O, 
0, and X concunrenlly represent CH. 

Y and Z arc tentative designations of the corresponding 
rings. 

The present invention is characterized by the very struc- 
ture of the cooipouixl of the general formula [Ij. The 
structural feature of the compouod of the invention resides 
in the substitution of the oriho-positiflo of phenyl in the 
stilbazole nucleus with an amino grtnjp. 

The compound having (he above stniciural feamre is not 
only a novel compound never documented heretofore but 
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Tbe p««m invention is now describcdlS l^^^ "Z^ a».pr«emed hereu.rf.er. Ihe 

In tbe context of tbe present invention, alky) means a <=°^P^^'^ "f «!» picsem mventioo .ndudcs the foUowing 

J straight-chain or bfancbcd-cbainalkyl groups of l-«cartjon 5 ""npo^os. atnong others. 

/'; including methyl, ethyl, n-propyl, isopiopyl. 'Kl-Cy»ot>-2-[2-jI(p-methoxypheny!)sulfoDyl1ainiDol 

v n-bulyl, isobutyL sec-bu!yl, lert-buiyl, n-pentvl, isopemyl, phenyijethenvljpyridine, 

chain or braiicbed-chainalfcoxy groups of i-€ carbonated. "ni'a^benyljethenyljpyndme. 

SBsh as melhoxy, elhoxy, n-propoxy, isopropoxy, n-butoxy, ''-n-'^«<''°''yc»fl'ony{-2-[2-[[(p-nielhoxyphenyl) 

; isobutoxy, sec-hutoxy, tert-butoxy, n-pentyioxy sulfonyljaminojjbenyljclhenyljpyridine. 

,: n-hexyloxy and isohexytay. among others! 2-Chloro-4-[2.[2.|I(p-methoxyphenyl)sg IfoayllamiDol 

,! P«rticular!y preferred IS alkDxy of 1-3 caAon atoms. The phenyl)ctbenyl]pyridine, ' J 

S alkenyl moans any of straight-chain or bninchcd-chainalk- 2.MethDxv-4J'2 r^jrro m,i»,nv«„k..,„iv, 1* n • i 

:; cnyl groups of 2^ carbon atom*. tb«» iochiding vinyl. « phenylleSibv^^^ 

1-propeDy), 2-propenyl. isopropenyl. 2.bulenyl. J-butenyl T . 

V isobutenyl, methalyl. prenyl, isopreoyl, and 1 )- -*-Meiboxy-4-{2-[2-U(p-aiethoxypheDyI)sulfonyl]amino] 

; dimethylaUyJ. among others. Particularly preferred is alk- phenyljcthenyl]pyridine, 

f «"y! 2-4 caiboD atom The alkynyl inchides straight- '*-[2-[2-[[[(p-Methoxyphenyl)sHtfonyl]aiTn'noJ-5. 

'. «'>»"i or branched-cbain alkynyl groups of 2-6 carbon 20 meUioylJphenylJelhenylJpyridine. 

atoms, such as elhynyl. l-piopynyl. ^prapynyl. 2-butynyl 4-[2-[r2-[r(p-Mctboxyphcnynsulfonvnamino1 5 

S-bulynyU and 3.metby!-2-bu,ynyl. among others. Jn metta,xyVayl]ethenylS 

'. particular, alkynyl of 3^ carbon atoms is preferred. The s r-y i^ rrr^ T^- T « , • , 

; acyl includes straight-chain or branched^jhain alkanoyl of ''-L2-l2-[[(2.4-pimetboxypheiiyl)solfoiiyl]atnino].S. 

; 1-6 carbon atoms, such as formyl. acetyl, propionyl, "'"''°WbcnyI}Mbenyl]pyridine, 

bulyryl. isobutyryl, valeryl, isovaleryl, and pivaloyi, among 4-[2.{2-[[(2.4,6-Trime1hoxypbeDyl)suIfonyl]»nitno]-S- 

otbcis. The acyl may be substituted by halogen as it is the methoxyphenyljcihenyljpyridine, 

case with frjanoroaeelyl In patlfctOar, acyl of 2-4 esibon 4-[2-[[2-[[(3,4,S-Trimeihoxyphcnyl)sulfonyllamino]-S. 

atoHB IS preferred. TTiearoy I includes groups of 7-H carbon methoxylph8nyl]eth£oyl]pyridine 

: rirr.'^ATbVa"rtl^1R^^^^ - 4^2-Cyan.2^^^^^^^^ 

said arylsulfonyl include.. gro-'P^ of 6-10 carbon atoms. "'^'»»''ypbenyl]ethenyl]pyndme. 

such as phenyl, a-naphthyl, and P-naphtbyU to mcolioa just 4-[2.[2-[(p-Methaxybenzoyl)amino]phcny]]elhenyl] 

a few cxampics. In particular, phenyl is preferred. The aryl pyridine, 

of said aiuyl or arylsulfonyl may be substituted by at least 2-Fluoro-4-[2-[2-[[(p-methoxyphenyl)$uJfonyl]amino] 

one, and either the same or different, substituent groups such pheDyl}cthcnyl]pyridine 1-oxide. 

" • ■ K*^"- M^- K- 4.i2.[2-[N-PropionyI-N-[(p.melhoxyphenyl)sulfonyJ] 

mcludes chkinne, Huonne. bromine and lodire. ,™,„r,Tr.i,,i,,iv.hJr.„iT^™.<ir,. 1 jiy^miuuyij 

Ring Y includes phenyl. 2-pyridyl, S-pyridyl. 4-pyridyI. »°""°]phcnyl]ctheny!lpyndme l-oxide, 

and pyrazinyl. among others. Preferred is phenyl and. in 4-[2-[2-[N-FormyI-N-[(p-methoxyphenyl)sulfoDyJ] 

particular, unsubsiituied phenyl or ortho-substiiuled phenyl. 40 'niiao]phenyl]cthenyl]pyridine 1-oxide. 

Ring Z iochides phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 4-[2-[2-(N-Buiyryl-N-[(p-melhoxyphenyl)sulfoDyl] 

pyrazinyl. 2-pyrimidinyl. 4-pyTimidinyl, ."i-pyrimidinyl, amino]pbenyi]eth6nyl]pyridine 1-oxide, 

^?ilit',^? ■• Preferred B 3-Fluoro-4-[2-[2.([(p-mcthoxypheny])sulfonyl]amioo] 

pyndyl and. m particular, 4-pyridyl. Above all else, unsub- phenyilelbenynpyiidioe ' ' " > 

sututed or 3-substituied 4-pyr3dyl is preferred. ^, pncoy jB.nenyijpyiKiiQe. 

Preferred arc compounds such that, in general formula [I], 2-Fluoro-4-[2-[2-|I(p-mcihoxyphenyl)sulfbnyllamino] 

R'. R^ R^ R'. R", and R" are all hydrogen, — NR'R* is phcnyl]ethcnyl]pyridioe, 

4.t(raethoxyphenyl>ulfonyl]aroioo or N-(hydro.'{yelhyl)-.N- 4-[2-[2-[N-Acetyl-N-[(p-methoxyphenyl)sulfonyll 

[(4-methoxyphenyl)suIfonyl]amino, ring Y is unsubstilulcd Jmino]phenyl]ethenyl]pyridine. 

phenyl or h>-draxy- or meihoxy;«ubsiituted phenyl, and ring 2-Mclboxy-4-{2^2-a;(p-meihoxyphenyl>iullbDyl]amino] 
Z IS «thcr unsubsiituied 4i,yr,dyl or 4-pyrrdy^^ 

by hydroxy, acstyloxy or fluorine, or the N-oxidc thereof. . . , , ^ , 

«.it r.r~.™.,~.™j m ...k:^ „-.u;. .1 c AmonR species or the compound of tbe present inveoUon. 
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Process 1 



ex 

R" K 



lUI) 



nn 



.CR'=CR"— j- 



11) 



(Id ihe sbove reaction schema, R'. R^ R'. H', R», R«, R" 
R", A, B, G, Q, and X have the meanings itefined hcrein- 
bcforc. E reprtsenis hydroxy or a ksving group) 

The leiving group inchidcs but is nol limited to ctloro, 
broiDO, sulfoxy, imidaiolyl, and cuboxy. 25 

An amine of general fonnula [iq is reacted with cilhet a 
carboxylic acid or a reactive derivative (E-lea viog EfDup) of 
a ceit>oxy!ic acid or sullomc acid, which has the general 
formuU [ni], in a suitable soNeut to give [I]- The reactioD 
solvent may be any kind of solvent thai does nol interfere ^ 
with the reaciioD, thus inclading ethers such as 
tctrahydrofuran, dioxanc and diethyl ether; hydioeetbons 
such as benzene and toluene; hatogenaled hydrocarboqs 
such as methylene chloride and chlotofoira; ketones such as 
acetone and methyl ethyl ketone; aprotic solvents such as 
N,N-djiiielbylformiinid6. N.N-dimelhyUcelatnide, pyridine 35 
and acecooitrile,' and various mixtures of such solvents. Tbe ■ 
reactive derivative of a sulfonic or carboxylic acid that can 
be used includes those kinds of reactive derivatives which 
are conventioDaUy used, such as the sulfonyl halide. car- 
boxyl halide, sulfonic anhydride, carbonic anhydride, « 
N-sulfonyl imidarolide, activated amide and activaied ester. 
Above all else, the sulfonyl halide and carboxyl halide are 
prefotred. Such acid halide indudcs acid chloride and add 
bromide. The acid anhydride includes the mixed anhydrides 
pi«pared from monoJkylcaibonic acids and mixed anhy- 
drides prepared from sJiphatic carboxyUc acids (e.g. acetic 
add, pivalic arid, valeric acid, isovaleric acid, trifiuoioacelic 
aridi etc.), as well the symmetric anhydride. The activated 
amide includes such acid amides as imidazole, pyrazole, 
4-substimtcd imidazole, dimethylpyraz.ole, tria7ofc, SO 
tctrazole, and benzothiazole, among others. The activated 
ester includes such eslors as the methyl ester, methoxyna- 
elhyl ester, ptopargyt ester, 4-oitrophenyl ester, 2,1- 
dinitrophenyl esler, irichloropbenyl ester, melhanesulfooyl 
ester, and ester derivatives such as N-hydtoxysuccinimide 55 
and N-hydfoxyphthaKmide, among others. 

When a sulfonic acid halide or a carboxylic acid halide is 
used for this reaction, the reaction is preferably conducted io 
the presence of a suitable acid removing agent. The acid 
removing agent that can be used includes alkali metal 60 
cooiponods such as sodium hydrogen carbonate, potassiunj 
carbonate, sodium hydroxide, potassium hydroxide, sodium 
hydride and sodium raethoxide, and organic teitiary amines 
such as irielhylamine and triethylenediamine, Fbr instance. 
It is pieferable to use a basic solvent such as pyridine as lbs (s 
reaction solvent, for then the acid removing agent need not 
be employed. This reaction proceeds at room lemperamro in 



many instances but where necessary the reaction can be 
carried oul under cooling or heating, typically in the range 
ot -78° C. to 150" C. or preferably 0° C. to 120' C. The 
proportion of compound [III] based on amine [II] is prefer- 

* ably 1 through 10 molar equivalents and, for still better 
results, 1 through 3 molar equivalents when the acid remov- 
ing agent is employed. When Ibc add removing agent is not 
u.sed, the proportion ot [111] is hais than equimolar and 
preferably in the range of 05 through 0.) molar equivalent. 
The reaction time, which depends on spedes of starting 
compounds and species of solvent used, reaction 
temperature, etc. Is generally 5 minules through 70 hours. 
Compound [la] (R" in formula [I] is aroyl) can also be 
, produced by reacting an amine [II] with a carboxylic acid in 

' the presence of a condensing agent such as N.W- 
dicyctohexykarbodiimide (DCC), caibonyldiimidaznle or 
dipheoylplmsphoryl azkle (DPPA). 

The compotmd of the present invention can also be 
^ produced by the followiog processes. 



Proc«s2 




COB' 



CR'=CR» 
N— R' 

R« III 



6'' 



^5 (In the above reaction schema, A, B, fi, Q. X, R' R', R*, 
R', R', R", and ' have the meanings defined hereinbe- 
fore. L represents a leaving group such as — P(Ph)3Br or 
— i>0(OR")2 (R" represents alkyl)] 

Thus, the compound of general formula [I] can be pro- 
duced by reading i phosphooium salt or aikylphosphoraus 
add diester of general formula [IV] with a ketone or 
aldehyde of (jeneral formula [V] by the per se known 
procedure (Org. React., 14, 270) or any veraion ihereof. 



Process 3 



it: 



COR' 



N— R' 



R'>' 



IVl 
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(In the above reaaton schems. A, B, G, 0. X, R' R", R'. R ' 
-Gonrinucd j^s jj« jnd h»ve Ihc mcaninBS defined hereinbe- 

*\>°>v fotc. represents halogen such as iodine) 

< I* ^ 

l*^' Thia, compound (I] can be produced by reaci.ng com- 

11 pound [VI]] with 3 Gnenard togen. [VHr] generally m 

^Aq-^ n-h' ^ordiice with the known process Cfetrahcdron UUets. 

a" I 30 4031 Thus, these compounds are reacted in a solvetrt 

"1 .n inert to the reaction in the presence of a comptex compound 

of a metal such as nickel (Ni) or palUdmm (Pd) M 
. , A H G O X R' R", R'. R'. to 100° C and preferably 0° C. to 70° C-The solvenl thai can 

f'.'L'A' tetrahydfoturan, and atomaric hydrocarbons such asbon2«» 

hereinbefore) in a 15 ,^ .Jluene. Compound [VH] is used g*n«aUy in « popor- 

JSltStTo'J^^^'crp-dpfTr^actioicin^ Uon of Tquivalcms based on Grigpa«i ..agent 

Slducted generally in accordance with the known p»c«s ^yiU^ 
(J. Org, Chem. 41, 392). TTiu^ wmpouod W cao I» p»- 
kced^by reacting compound [V] w^.h ^nn^ond [VI] uUhe 

presence of Ih^ low-valencc Wamum generated by usmg 20 ^ 
S^uni irichloride or titamum trtiachlonde ui combmat^n 




with a reducing subsunce such as lithium, potassium. 
n-butyUilhinm, Uftium aluminum hydride or zinc. 



Process 4 



'CL'R' 




.0. 



MgBr 



so 



S5 



On the above icacuon schema. A, B, G, Q. X, R^ R*, R*. 
Ri R« R" and R" have ibe meanings defined hereinbe- 
fore. 1> represents a leaving group such as chloio. btonM. 
Boeu>xy, etc.) 



Conjpound[Ilcan be produced by healing compound [IX] 
U^sthet with a mineral acid sucb as sulfuric aad or phos- 
photic acid, an organic acid such as oxalic acid or 
' X ^CK'=CR'-4- -i-x' «> p-tclucnesulfonic add, a Uwis acid such as boron tnf 
^ ' " kioride. or a base such as potassium hydrogen sulfate 

Compound p] can also be produced by treaung compound 
[IXl wih a halogenaUng reagcnl, a sulfonating agent or an 
„ eslerifyiog agent lo give a reactive derivative [X] and then 
subjeetingpl] lo readton under basic conditions m ibcsame 
maniwr as Process 1. 



fx 
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Process 6 



10 

Process S 

8* 



(applicsbk »*cn R»=R'=H in forrauU (1). exclusive of 
the case in which R*. R\ R'* or R" is aitto or cysno and 5 cr'=cr-— 11 

the case io which R» is alkenyl, slkynyl or acyl) 2>t liy^ ^ ^ 

L JL 



X !.f B JO R' [xiiq 



«" 1^ " , (ljith6abcivxrBaBiionscheina,A,G, Q, X, R',R*.R'. R", 

R», R^', and R''' have the meanings defined 



^ hereinbefore). 

^ . _■ , . A n f r» Y p» R* R» Compound [Id] (comoound of formula [I] wherein B is 

d;^^^^^ - t^-O)^ ..'Ac^ by .acine -p^u^tXin] with 

' ^ an organic peroxide in accordance with the known pruce- 

a.mpo»mirib](compoundofformula[I]wbereineachof 30 dure [Jikken Kagako Koza (Experimental ChemisUy Series) 
R^ andTu h&n) car. be produ^ by subjecUng 21. Y«kikagobu.su-no.Gose. Syn bests of Organic 
compound (XI] to reducUon with Uthium shiminum hydride Compounds) HI (Part 2). p. 295, 
or catalytic leductioo. 

Process S> 

'^'^^ ' (exchsive of the case in which R' in gpneral formula [1] is 

52 hydrogfn) 



B 



40 R 



R" I ' '* N— H 



if «" ' I 



f Y ■ t X '^-^ 



.i/o R" - I 



(In the above reaction schema. A, B, G. 0. X, R^, R^. R', R'', 
(In the above reaclionS(*elna.A,D.G,O.X.R^R^R^K^ « R". R". snd have the meanings defined hereinbefore. 
R', R*. R", and R'* have the meanings defined R" means any member other than hydrogen in the definition 
beiViobdfore) ' ofR*) 

■n.u^ compound [1] can be produced by subjecting com- Thus, compound [le] (^^^I^^-l^fi^^;'; " 
poundtvq and «,mpoun<i [XH] 10 condcnsaUon nsaction (as 65 R' other than hydrogen) can be P«P/«d by P"^ 
LctibidinJPKokiaH5-506857.J.Med.Cbeil...l994,37, *-iUi an alcohol of the formula R"-OH (ct Synthesis 

151). 1981. 
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Process 10 The above-nnedtioned base «nd hydrate can be produced 

(exclusive of Ihe case in which R* in formula [I] is by the per se known melhods. 

hydrogen) Hie resulting compound [I] thus produced can be isolated 

and pucified by the per se fcnowD procedures such as 
R' 5 concentration. pH adjustment, rcdislribulion, solvent 

^ A '^B extractioD, crystallizalioa, recrystallization, fractional 

\.x fni — ryi — L 11 distillaiioQ. and chromatography. 

''"'s^ ^ '''^ 1^. The starting compound [II] can be produced in aecor- 

II* dance with the known inefhod (Eur. J. Med. Chem , 20, 487, 

10 IQS.'i; .1. Med. Chcm.. 37, ISl, 1994.). By this method, the 
E-compound is mainly obtained. A mixture of the E- and 
R« pov) Z-compounds can be produced by a known process (Org. 

1^3 Read. 14, 270). The Z-compouud can be produced by 

\^c^ converting the iriple-bond compound to the 'double-bond 

It^ , I* B IS compound by catalytic reduction io the sanoe manner as 

^"^Y^™ ~ J Process 6 described above, 
N /«.-^ The siartins comoound I 



The starting compound [IV] can be produced by the 
known method (Org. React. 14, 270) or a version (hereof. 
nn"<* — n>e starting compoiuid [VI] can be produced in accor- 
\f ■» daooe with a known process (JP Kokai H4-3300S7). 

He starting cumpound [VII] can be produced in accor- 
dance with a known process (Synthesis 1988, 236). 
(In the above reaaion schema, A, B, 0, 0, X, R', R*. R', R*, The starting compound [X] can be synthesized in accor- 
R*, R^', R" and R'' have the meanings dtSned hcreinbe- dance with a known process (Org. Syn. in, 200). 
fore. E represents a leaving group) 25 The starting compound [XII] can be synthesized by a 

Tbe leaving grotip inclndes chlorn, briMno, iodo, carboxy, known process (J. Org. Chem., 31, 4071). 
etc. [le] is produced by reacting a compound of general For admioistTalion of the compound of the invention as a 
formula [XIV] with a compound of formula R"— E in a medicine, either the cotnpound as it is or a pharmaceutical 
suitable solvent. This reaction can be conducted essenliaDy composition oonlainloe it in a medicinally acceptable, 
in Ijw same manner as Procea 1. , , , m nootoxic. inert carrier at a eoneenlralfan of, for example. 

When the compouiid pradiiced by anv of the above „ ^ 99 5% preferably O.S«, to 90% is administered to 
processes >s a cartoxyl.c acrf alky^_^s.er (R1 or ts COOR ^^^^^^ ^^^^^^ ^^ ^^^^ 

WmllLlf ,n ± ,h*?"f^/«i!^U m '™ The carrier that can be used includes solid, semisolid, or 

bydrolysis to give the free caiboxyuc (R==H) compound. .. .. ,., .mi j .1. <■ 1 .■ j 
TOs hydmlysS reaction can be carried out by stirring the fwmulaUon auxiltanes and 

ester compound in 1-5% potassium hydroxide or s(5hmi " °^ «=l<=«l>vely employed. He pharma- 

hydroiide/aqueous alcohol (methanol, ethanol. prapanol, or comp^lion js preferably admmistered m a unit 

butano!) of 2-30 rimes a.s much by volume (preferably 5-10 dosage form. The pharmaceutical composiuon of tbe present 
tiroes as much by volume) at room tempersture to lOO" C, mvenlion can be administered by the oral route, parenterally 
preferably at the boiling temperature of the sohreat used. Onto liswcsX locally (e.g. Iransdermally) or rectaUy. Of 
Alternatively, the hydrolysis reaction can be comhicted *> counse, a dosage form suited fijr each route of administration 
using s large excess, preferably 10-20 times as mucb by should be used. Oral administration, for instance, is particu- 
. volume, of an add (e.g. fuming sulfuric acid, sulfuric acid, larly preferred. 

bydtocbluric acid, bydiobromic acid, bydrobiomic acid/ llie dosage of the compound as an anticancer drug should 
acetic acid, cbtorosulfonic acid, polyphoephoric acid, etc.) preferably be adjusted in consideration of Ihe patient's 
as the solvent at room temperature to 110^ C. 43 factors such as age, bady weight, etc., nature and severity of 

The ester can be converted to a different ester by stirring disease, etc. as well as the route of administration but the 
it in 10-100 times as much by volume of tbe alcobol Uiaia! oral dosage, as tbe active ingredient of the invention, 
corre^nding to Ihe desired ester in the presence of a for an adult patient is 0.1 mg to SOO mg daily or preferably 
catalyst amount of oaicentratedsnlfiiric acid alO°C. to 15V 1 mg 10 200 mg daQy. A lower dosage may be sufikicnl in 
C, preferably al room temperature to 110° C. 50 some cases, while a higher dosage beyond the above range 

When the product compound is a catboxylic acid (R' or may be needed in other cases. Tbe above-mentioned daily 
R' is COOR wherein R is hydrogen), it can be esterified, if dosage is preferably administered in 1-3 divided doses, 
desired, U> provide an estci (R' oi R^ is COOR where R is Oral administration can be carried out using a solid or 
alkyl). This cslerificalion reaction can be carried out by the liquid um'l dosage form, such as bulk powders, powders, 
per sc known cstcrification methods, for example using 55 tablets, dragees, capsules, granules, suspensions, solutions, 
thionyl chloride and an alcohol, an alcohol and a condensing syrups, drops, .yiblingual tablets, and other forms, 
agent (e.g. dicyclohcxykarbodiimideX or an alkyl halide or Bulk powders arc prepared by comminuting tbe active 
substituted alkyl halide and an alooholatc. Moreover, the substance u> a suitable particle size. Powders ate prepared by 
carboxylic acid can be converted to a pharmacologically comminuting the active substance to a suitable size and 
acceptable salt (e.g. sahs with sodium, potassium, calcium, to blending the resulting powder with similarly comminuted 
etc.) by the pec se kntrwn procedure. pharmaceutical carriers such as edible carbohydrates, e.g. 

When the functional group or groups, e.g. aminn, starch, mannitol, etc., and other substances. Where 
hydroxy, and carboxy, of Ihe compound oblaioed by any of necessary, Savorants, preservatives, dispcisiog agents, 
the above-mentioned processes have been protected, the colorants, perfumes, etc. can be added, 
protective group or groups can be eliminated by the per se ts Capsules are mamifactuied by granulatii^ comminuted 
known method such as acid treatment, alkali treatment, bulk particles, powders, or granules obtained in the manner 
catalytic reduction, etc. described below for ublets and filling them in gelatin or 
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oUwrcadsule sheik. Prior to (Ulirg. a lubricant or fluidoing . sqIuUod. An sllemstive melhod comprists dispemuig a 
agent, e.g. ondoidal silica, laic, magnesium slearaie, calcium predetermined anrounl of the compound in each vial, slcr- 
stearale, solid polyethylene glycol, etc., can be added to the iliiing the vial and contents, and sealing the vial. For 
powders or graoules. Moreover, the efBcacy of the drug after extemporaneotis dissolution or blending, a powdery or lyo- 
ingeslion of capsules may be improved by adding a disin- S philized adive compound may be accompanied by a spare 
legtator or a solubilizer, e.g. carhoxymeibylcellulose. car- vial and a vehicle, lb isoionize ao injeaion, a nontoxic salt 

boxvmelhylcclhilose calcium, iow-substiiution-degrce or sail solution can be added. Moreover, slabilizers, 

hydroiypropyloellulose, croscarmellose sodium, caiboxys- preservatives, emulsifiers, and other additives may also be 
tarch sodium, calcium carbonate, and .sodium caibonale, concomitantly used. 

among others. lo Rectal administration can be made by nsing suppositories 

Tiie finely pulverized powder may be suspended and which can be manufactured by mixing the compound wiih a 

dispersed in vegeuble oil, polyethylene glycol, glycerin or water-soluble or -insoluble low-melung solid base, such as 

a sorfiactaiit and packaged in gelatin sheet to provide soft polyethylene glycol, cacao butler, or a higher ester (e.g. 

capsules. Tkblels can be manufactured by preparing a pow- myrisiyl palmilate), or a mixture of them, 

dery composition, granulating or slugging it, adding a dis- is As will be described hcrcinatler, the toxicity of the 

integrator or a lobticanl thereto, and compressirig the mix- compound of the present invention is very low. 
tuie. The powdery composilion can be prepared by mixiag 

a properly comminuted substance wiih said diluent or base BEST MODE OF PRACTICtNG THE 

and may be supplemented, where necessary, with a hinder INVENTION 

carbDxyrnethylcellulose sodium. 20 Tlx, following examples are presented to describe some 

hydroxypropy cellulose me.hy Iccll ulose . ,ep««nlative s^ of tbc coi^und of tbe invention and 

hydtoxypropylmethylcel ulose. 8el»i>n. stouldbynome^beconsnuedisdeflmngthescopeofthe 

polyvinylpyrrolidone, polyvinyl alcohol, etc.). a dissohiUoo invention us^ueow*/!"*""^ 

retardant(e.e. parafSn, wax, hydrogeaatedcaslor oil, etc.),a . , 

reabsorplion promoter (e.g. quarteoary salts), and an adsor- 2s ^ invention will be better undcratood from the refer- 

bent (e.g. bemonile, kaolin, dicalcium phosphate, etc.). The examples, working examples, and test examples rel- 

powdcry composition can be granulated by wetting the ^^'f"" ^ compound of the mvention, which are given 

material with a binder, e .g. a syrup, a siaicb paste, a sotaition below. 

of gum arable or cellulose, or a polymer solution and, then, REFERENCE EXAMPLE 1 

passing the wet mass through a sieve by I'oroe. Instead of x 

granulating ihc powder, it is possible lo compres,-) it using a Synthesis of (E>3-(2-phenyIelheoyI)-2- 

tablel machine and crushing the resulting slugs, which are amioopyridine 
crude in form, into granules. 

The granule-s thus obtained cap be protected against ^^.nil of leUahydrofiiran (THF) wan dissolved 1.28 g 

inter-adbesion by adding a lubricant such as stearic acid, a M °i 2-»m>non>cotin»ldehy<te. followed by addition of 2-50 g 

salt of stearic acid, talc or mineral oil. The hibricaled ben^ylpho^honatc and 2.08 g of potasshim 

granules arc then compressed into finished tablets. ?>^'°*J^' "'^ was refiuxed at 80» C. for 4.5 

The resuliing bare ublete can be fllm-ooated or sugar- hours. This reaction mixture was flUered to remove insoluble 

coMd. matter and the filtrate was evaporated under reduced pres- 

Wilboui being subjected to the above gcanulatton or *) IT"' was dissolved in 2N-hydrochloric acid and 

slugging step, the drug mav be ftisl admixed with a free- sohiUon was washed with ether, made base bv adding 

flowing inert carrier and diticUy compressed. A iransparenl 15% aqueous sodwm hydroxide solution, and extracted with 

or ttanBluceniprotertive coat comprising a hermelic shellac tt'=WMOmetharK. The extract was dried over anhydrous 

Glm, a sugar or polymer coat, or a wax glaze coal can also "^g""""" and the sohrenl was evaporated off. The 

be applied. 45 "=sid06 was teciysulbzed fitom acetooitrile lo provide 0.83 

Other oral dosage forms such as solutions, syrups, elixirs, g of title compound as yeUow prisms. This product was 

etc. can also be provided in unit dosage forara each con- " ' ^=^8 material wiihottf further puriflcation. 

tatning a predetermined amount of the drug. A synip can be REFERENCE EXAMPLE 2 
manufactured by dissolving the compound in a suitable 

pleasantly flavored acpieous vehicle, while an elixir can be SO Synthesis of 2-[2-(4-pyiidyl)elhenyl]aoiIioc 

manufactured using a oontoxic alcoholic vehicle. Asuspen- (1) Synthesis of 2-{2-(4-pyridyl)etfaenyl]-l-nitmbenzene 

sion can be prepared by dispersing the compound in a In 120 ml of benzene was suspended 12.00 g of 

nontoxic vehicle. Where necessary, solubflizers and emul- 2-nitrobenzyllripbcnylpbosphoninm bromide and, under 

sificrs (e.g. cthoxylaiedisostearyl alcohol, polyoxyethylene- argon gas, 20 ml of 1,6M n-butyllithium/n-hcxane was 

sorbitol esieis, etc.), preservatives, aavoranis (e.g. pepper- ss added dropwise under ice-cooling with care exercised so 

mint oil, saccharin, etc.) can also he added. that the internal (emperature would not rise beyond 20° C, 

Where necessary, a unit dose formulation for oral admin- The mixture was then stirred al room temperature for 2 

islration may be microencapsulated. This formulaliun can hours, after which 3.0S g of isooioolinaldehyde was added 

also be coated with, or embedded in, a potymer, a wax, or the dropwise under ks-cooling and the mixtuie was stirred al 

Uke to provide a prolonged action or sustained release DDS. «t room temperature for another 4 hours. This reaction mixture 

Parenteral administration can be made using a liquid unit was poured upon icc-walei and extracted with ether. This 

dosage form, such as a sohilion or a suspension, for extract was evaporated under reduced pressure to remove 

subcutaneous, intramuscular or intravenous administration. the solvent and the tesirhie was diluted with chlorofbnn and 

Such a unit dosage form can be manufactured by suspending extracted with 2N-bydrochloric acid. The aqueous layer was 

or dissolving a predetermined amount of the compound in B 65 made basic by adding 30% aqueous sodium hydroxide 

nomosic liquid vebiclc for injection, such as an aqueous solution and extracted wilb chloruforro. The chloroform 

vehicle or an oily vehicle, and sterilizing the suspension or extract was dried over anhydrous magnesium sulfate and the 
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•;■ solvent was evaporated off. The residue was purified by crystals from E- and Z-fractions. These cryswl crops were 

J silica gel column chromatography (chloroform alone) to respectively reciystallized from ethanol to provide 1.51 gnf 

■f; provide2.53guf the title compound as lan-colorod oil. This the 2^isomer (whits plates), and 0.98 g of the E-isomer 

product was subjected to the next reactioo without fiulhcr (yellow prisms) of the title compound, 

porificaliOD. s Z-isoroer 

i (2) Synthesis of 2-[2-(4-pyridyl)elhenyl]aniUnc m.p. 13i-132'' C. 

•'■ In 0 mixture of concentrated hydrochloric acid (14 ml) Elementa] analysis for CjoHjgNjOjS 

;> "nd elhanol (14 ml) was dissoh^ed 2.87 g of 2-[2-(4-pyridyl) Calcd. (%): C. 65.55; H, 4*95; N, 7.64 

f; 6lbenyl)-l-nitrobenzene. To this solntioo was added a solu- Found (%): C, 65.52; h| 5!21; n' 7,64 

lion of stannon.-! chloride dihydrate (8.59 g) in ethinol (25 id E-isomer 

j ml) gradually dropwisc under ice-oooling and the mixture m.p. 153-154° C. 

was stirred at room temperature lor 5 hours. After the Elemental analysis for CjuHjbNoO^S 

i solvent was evaporated off under reduced pressure, the Cakd. (%): C, 65.55; H, 4.95; N, 7.64 

^ residue was made basic with 30% aqueous sodium bydrox- Found (%): C, 65.35; H, 5.17; N, 7 J9 
r? ide solulioo and extracted with chloroform. The extract was - 1: 

dehydrated over anhydrous mBenesiuni sulfate and the sol- EXAMPLE 3A 

i vent was evaporated off to provide 2J g of the title com- /^...r^r-rr, ^ . 

•( pound as yellow solid. This pioduct was used as a starting (E)-4-t2-l2-[[(p-Methoxypbenyl)sulfonyl]amino] 

] material without purification. phenyl>lhBoylJpyridlne 

5 following compounds were produced by the same 20 Using 4.93 g of 2-[2-(4-pyridyl)elhenyl>niliDe and 5.70 

J procedure as Reference Example 2. g of p-methoxybenzcnesulfonyl dtloride, the reaction and 

■j 2-{2-(3-Pyridy!)ethenyl]anilioe afler-Uealment procedure of Example 1 was otherwise car- 

> 2-{2-(2-Pyridy])ctheoyl]aniliiie '° Sive a crystal crop. This crystal crop was 
I 2{2-(2-Melhylpyridin-4-yJ>tbcDyl).nilinc „ rectystalliad fro"" "hanol to provide 1.94 g rf the uUe 
' ■j.ro Lf 1 1 A .1 -,■ 25 compound (light yellowish while pn3m.s).m.p. 207-209° C. 

> 2^2-Melhyl-2<4-pyndyl)elhenyl)aniUDe Elemental analysis for C^H.^N^O^S 

'' REFERENCE EXAMW E 1 ^ ^^.55; H, 4.95; N, 7.64 

J Synthesis of (E)-2-[2-(4-pyridy])etbenyl]anitioe ^ EXAMPLE 3B 

i lb 15.1 g of 2-Dilrobenzaldcbvde was added 9.3 g of n3\ ^-r->j-»j-r/.^«ii-,i„ i, i\„ n ■ t 

i «ef...owedby=^diticnof5m,oface.can^^^^^^ JK&rffi^^^ 

i and the mixture was renuxed for 12 hours, Thjs rtsaction r j j- i iri j 

\ mixture was pourc<3 in ice-water, made basic with One (1.00) compound obtained in Example 3A was dis- 

■ 2N — NaOH, and extracted with chloroform. The extract was solved in lOO ml of methanol followed by addition of 

i dehydrated over anhydrous magnesium sulfate and the sol- hydrogen chloride gas-saturated ethereal solution of 5 times 

vent was evaporated off to provide 22.40 g of (E>2-[2-(4- " niuch by vohime under ioe-cooUog, The solvent was then 

; pyiidyl)eibeDyl}-l-mtrobenZ6ne.T1iisproduct wastreatedas evaporated off Ui provide 1,07 g of the title compound as 

in Reference Example 2 (2) to provide the title compound, y«lIow powders, m.p, 358-261* a (deoomp,) 
' 40 Elemental analysis for CjoHjgNjOjS-HCl 

( EXAMPLE J aicd. (%): C. 59.62; H, 4.75, N, 6.95 

Found (%): C. 59 J6; H, 4,81; N, 6.90 

(E)-2^(p-Methoxyphenyl)sulfonyl]amino>3.(2- The following compounds were synthesized in the same 

phrayl-clhenyl^yridine manner as Example 1. 

In 10 ml of pyridine was dissolved 0.8 g of the (E)-3-(2- EXAMPLE 4 
phcnykthenyl)-2-arainopyr3dine obtained in Reference 

Example 1. To this solution was added 0.92 g of (E)-2-[2-[2-[[(p-Methoxyphenyl)sulf6nyl]amino] 

p-roethoxyphcnylsulfonyl chloride gradually under ice- phcnyljethenyltyridine 

cooling and the mixture was stirred at room temperature Light yellowish white prisms (elhanol), m.p. 137-142° C. 

overnight. After completion of the reaction, the solvent was Elemental analysis for CjoHjgNjOjS 

evaporated off and the resulting nssidue was purified by Caicd. (%): C, 65.55; H, 4.95; N, 7.64 

silica gel column chromatography (elueot: CHCVMeOH- Found (%): C, 65.54; H, 5.13; N, 7.60 

9/1). The crystal crop thus obtained was recrysjiUized from cYAutorc c 

etbsDol to provide 0.77 g of the desired compound (yellow EXAMPLE 5 

r^H^Nn'^" Ele-ncntal analysis for (E>4i2^2-t[(p.Methylphenyl>ulfoayl>mino] 

pheoyljethenyljiyridine 

<:alcd. (*): C, 65.55; H, 4.95; N. 7.64 Yellowish white needles, m.p. 244-246" C. 

Fbuiri (%): C, 65.40; H, 4.95; .M, 7.52 Elemeotal analysis for Cj|>H,gNiOaS 

5, Calcd. (%): C, 68.55; H, 5.18; N, 7.99 
EXAMPLE 2 Found (%): C, 68.41; H, S.32; N, 7.96 

3-[2-[2-|I(p-Metboxyphenyl)suiroDyl]amino]phenyl] EXAMPLE 6 

ethfinynpynVing 

(E)-4-{2-[2-|I[p-(2-Fluoroelhoxy)phenyl]sulfon^] 
Using 2.24 g of 2-[2-(3-pyridyl)elhenyl]aniline prepared 65 amino]phenyl]ethenyl]pyridine 
as Reference Example 2, the reaction and after-trealraeni Qjlorlcss needles, m.p. 174-176° C. 
procedure o£ Example i was otherwise carried out In give Elemental analysis for Cj,Hi5>FN203S 
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Calcd. (%); C, 63.30, H, 4.81; N, 7.03 
Found (%): C, 63.40; H, 4.86; N, 7.07 



18 



EXAMPLE? 

0EH-[2-t2-[[(p-EUioxyphenyl)sulfoDyl]ainiao] 5 
phenyl]eiheny!]pyridinB 
Lighl >i:Jlow prisms, m.p. 20I-203° C. 
Elcmealil analysis for C„H,oN,0-,S 
Calcd. (%): C. 66 JO; H. 530'; N, 736 
FouDd (%): C, 66.18; H, 5.18; N, 7.39 

EXAMPLE 8 

(E)-4-[2-[2-[[(p-Hydn)xyphenyl)sulfonyl]amioqJ 
phcnyl]etbenyl]pyridjne 

la DMF was dissolved 2.00 g of ihc {E)-4-{2.{2-[[(p- ,5 
melhoxyphenyl)suifonyl]aniino]pbenyi]ethenyl]pyridinc 
oblained in Example 3, followed by additioD of 1.91 g of 
sodium luethaaethiolate, and Ihe mixture was stirred at 100° 
C. ovttnight and then after-treated. The resoltiag crystals 
were recrystallized from mettiaool to provide 0.19 g of the jo 
title compound (white powdeis). 
in.p. 293-296° C. (decamp.) 
Elemental aoaly&is for C,»H,jN20,S 

Oifcd. (%): C, 64.76; H. ASS; N, 7.95 

FbuDd (%): C, 64.60; H, 4.41; N. 7.«0 ^ 

EXAMPLE 9 

(E>4-[2-{2-[lN-<2-FluorDahyl)-N-[(p- 
melhoxyphenyl)sulfonyl]ainino]phenyl]elhenyl] 
pyridine hydrochloride 

In 100 ml of acetone was dissolved 0.80 g of the (E)-4- 
[2-{2-[I(p-mctboxyphenyl)sulfonyl]aminol>licnyl]elhenyl] 
pyridine as much as possible. Then, 1.19 g of l-bronio^2- 
BiiotoethaDc and 0.60 g of potassium cubooate wcie added 
and the mixture was reacted in a sealed reaction tube at 80° 
C. ovemi^. After cooling, (he solvent was evaporated off 
uDcter reduced pressure and tbc residue was dUuted with 
water and extracted with chkiroform. The extract was dehy- 
drated over anhydrous magflesiuni sulfate and the solvent 
was evaporated off. The residue was purified by silica gel 40 
column chromatograpby (chloroforni-meihanol-99:l) to 
provide 0.86 g of ligjit yellow oil. After this oil was 
dissolved in ether, hydrogen chloride-saturated clbcr was 
added under ice-cooling and the resulting yellow powders 
were recovered by rillraiion to provide tbe title compound, as 
m.p. 218-220° C. (decomp.) 
Bemcntal analysis for Cj,Hi,FN,OjS.Ha 

Calcd. (ft): C, 5856; H, 4.94; N, 6.24 

Found (%): C, 58.74; H, S.IS; N. 6.14 



EXAMPLE 10 



SO 



(E)-2-Mcthyl-4-[2-[2-n;(p-raethoxyphenyl)sulfonyl] 
amino]phcnyl]etbenyl]pyridine hydrochloride 

Tbe procedures of Example 1 and Example 3B were 
cssentiaUy carried out to provide the title cumpound as SS 
yellow powders, m.p. 249-252° C. (decomp.) 
Elemental analysis for CjiHjoN^OjS.HCl 

Calcd. (%): C, 6030; H, 5.08; N, 6.72 

Found (%): C, 60,36; H, 4.83; N, 6.75 

Tbe foOowing cotnpoutids were produced by the same eo 
procedure as described in Example 1. 

EXAMPLE 11 



Calcd. (%): C, 65.55; H, 4.95; N, 7.64 
Found (%): C, 65.69; H, 4.95; N, 7.69 

EXAMPLE 12 

(E)-4-{2{2-[{(p-Nitropbenyl)su]fonyl]amino]phcnyl] 
etheoyljpyridinc 
Yellowish white powders (ethanol), m.p. 281-284° C. 
(decomp.) 
^ Elemental analysis for C]5H,^N30.,S 
Calcd. (%): C, 59.83; H, 3.96; N, 11.02 
Found (%): C, 59.72; H. 3.86; N, 10.75 

nXAMPLE 13 

(E)-4-[2-f2-[[(p-FIuoropbenyl)sulfonyl>minD] 
pbenyl]etheoyl^yiidino 
Yellow needles (elbanol), m.p. 272-276' C. (decomp.) 
Elemental analysis for Cj^^jN^O^FS 
Calcd. {%): C. 64.39; H, 4.27; N. 7.90 
Found (%): C, 64.43; H, 4.18; N, 7.65 
The foltowing compounds were obtained io the saoHS 
manoer as Example 10. 

EXAMPLE 14 

(E>-3-aiOK>-4-[2-[2-{[(p-melhoxypfaenyl)sulfbnyl] 
amino]pbeay]]elbeDy]]pyridioe Hydnxhloride 
Light yellow prisms (ethanol), m.p. 208-211" C. 
Elemental analysis for C^qHitCIN^OjS.HCI 
Calcd. (%): C, 54.93; H, 4.1.5; N. 6.41 
Found (%): C, 54.78; H. 4.28; N, 6M 

EXAMPUEIS 

(E>4-[2{2-£[(p-Me1h0!cypbenyl)sulibnyl]amino] 
phcnyl]ethenyllpyrimidiac hydrochloride 
YcDow prisms (methanol), m.p. 213-215° C. (decomp.) 
Elemental analysis for CjbHitNjOjS.HQ 
Cakd. (%): C, 5630; H. 4.49; N, 10.40 
Found C, 56.64; H. 4.49; N, 10.37 

EXAMPLE 16 

(E)-2-[2^2^I(p-M6thoxyjrfionyl)sulfbnyl]amino] 
phenyl]ethenyl]pyrazine hydrochloride 
Orange-colored prisms (ethanol), m.p. 216-218° C. 
(decomp.) 

Elemental analysis for CjoH.iNjOjS.HQ 
Calcd. (%): C, S6.50; H, 4.49; N, 10.40 
Found (%): C, 56.31; H. 4.55; N, 10.29 

EXAMPl£ 17 

(E)-2.6-DimelhyW-(2.{2-[r(p-methoxypbenyl) 
suUbnyllamiQojpbenylJellienyljpyridine 
bydrccbloride 
Yellow powders, m.p. 227-230° C. (decomp.) 
Elemental analysis for CjjHj^NjOjS.HCl 
Calcd. (%); C, 61.32; H, 538; N, 650 
Found (%): C. 60.79; H. 5 J9; N. 630 
Tbe following compounds were synthesized by the same 
procedure as Example 1. 

EXAMPLE 18 



4-[l-Metbyl-2-[2-[[(p-methoxypbeDyI)sulfonyl] 
amioo]pbeny!]ethenyl]pyridine 
Colorless needles, m.p. 174-176° C. 
Elemental analysis for CjjHajNjO^S.HQ 



(E)-2-MethyI-4-[2-[2-[(p-methoxybenzoyl)amino] 
M phenyi)elheftyl]pyridine 
Colorless needles (ethanol), m.p. 183-184" C. 
Eleraental analysis for C^^H^af^iO^. 
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19 

Calcd. (%): C, 76.72; H, 5.85; N, 8.14 
Found (%): C, 76.6S; H. 5.97; N, 8.12 

EXAMPLE 19 

(E)-Mvle[hyl-4-[2-{4-chloro-2-[[(p-iiieihoxypheDyl) 
5ulfon)>l]amjao]phcny1]cthenyl]pyiidb]c 
Colortcss occdle^ m.p. 174-175° C. 
Elemenul analysis for CjHjsQNjOjS 
OUcd, (%). C. 60.79; H, 4.62; N, 6.75 
found C, 60.80; H, 4.68; N. 6.71 

EXAMPLE 20 

(E>4H;2-{2-[[(p-Metijoxyphcnyl)suifoDy])aiiiiiM>] 
|dKDyl]ethei]yi;^ytidine l-oxide 

In 10 ml or acelic acid was dissolved 1.83 g of ihe 
compooDd obtsioed in Example 3. Tbeo, 2.80 g of 30% 
aqueous hydrogen peroxide solution was added and ifae 

mixture wasstined at ,0' C. overnight. Saiumled aqueous M compound (white fine needles), m.p. 276-278* C. (dcconip.) 
sodium hydrogen (.-arbonate solution wzs added to the rcac- Eknicnlal analysis for Cj^Hj^NjO^S 
tion mixture, followed by extraction with chlorolbmi. The Calcd. (%): C, 61.94; H, 438; N, 7.60 
chloiofonn layer was dehydrated over anhydrous magne- Found (%): C, 61.96; H, 4.36; N, 7.58 
sium sulfate and the solvent was evaporated off. The residue The following compounds wei« obtained by the same 
was purified by silica gel column chromatography 2S procedure as Example 1 . 
(chlorolbnD-mctbanol«i9:l). Hic crystal crop was recrystaJ- 



Fouod (%): C, 63.38; H, 5.07; N, 7.04 

EXAMPIX 25 

(EH-[2-[2-{[(3,4-Dimethoxypbeoyl)suJfooyl] 
amino^henyl]cthenyl|>yridiae 
Light yellow needles (ctbanol), tn.p. ISl-lSS" C. 
Elememal analysi.? for Ctll^^O^S 
Calcd. (%): C, 6.^.62; 11, S.OS; N, 7.07 
Found (%): C, 6336; H, 5.08; N, 7.07 

EXAMPLE 26 

(EH-{2-[2-[[{p-Hydrox>phenyl)suUanyI>mino] 
pheny)]elhenyl]pyridine 1-oxide 

Using 1 .50 g of the compound obtained in Example 8. the 
reaction and aOer-treatment procedun: of Example 20 was 
otherwise carried out and the resulting crystal crop was 
recrysiaUized from methanol to provide 0.23 g of the title 



lized bom ethanot lo provide 0.48 g of the title coapound 
(while needles), m.p. 224-226* C. (deoomp.) 
Elemental analysis for CjoHjgNjO^S 

Calcd. (%): C, 62.81; H, 4.74; N, 7.32 

Found (%): C 62.71; H, 4.72; N, 7.32 

Ibc following compounds were obtained by the same 
Orocedure as Example 1. 

EXAMPLE 21 

(E)-3-Melhyl-4-{2-[2-{[(p-metboxyphenyl)siUfonyl] 
amino]phcnyl}ethcayl^yridine 
YeIlow*rowo prisms (etUanol), m.p. 183-185° C. 
Elemental analysis for CjjHjoNjOaS 
Calcd. (%): C, 6630; H, 5 JO; N, 7.36 
Found (%): C, 66.21; 11, 5.37; J»f, 738 

EXAMPLE 22 

(E>4-i2-{2-[[(p.Melhoxyphenyl>ulfonyl]amino}-3- 
melhoxyphenyljelhenyl]pyridinc 
Colorless needles (methanol), m.p. 205-206° C. 
Elemental analysis for C^jHioNjO^S 
Cakid. (%): C, 63.62; H. 5.08; N, 7.07 
Found (%): C, 63.67; H. 5.14; N. 7.07 

EXAMPLE 23 

(E)-4-(2-(2-[[(p-Chlorophenyl)5ulfonyl3araino] 
phenyl]ethcDyl]pyridine 
Light yellow needles (clhanol). m.p. 218-220° C. 
Elemental analysis for CjpHuClNjCS 
aicd. (%): C, 6134; H, 4.08; N, 7.55 
Pound (%): C, 61.74; H., 4.02; N, 7.SS 

EXAMPLE 24 

(E>4-[2-[2-([(23-DimeihoxypheDy!)sulfoayl] 
amino ]phBoyl]ethenyl]pyridine 
Light yellow plates (ethanol), ra p. 193-195° C. 
Elemental analysis for C2iHj(,N204.S 
Calcd. (%): C, 63.62; H, 5.08; N, 7.07 



EXAMPLE 27 

(E)-4^2-I4^1oro-2-n;(p-methoxyphenyl)sulfonyl] 
amino J>henyl]ethenyl]pyridine 
Colorless needles (methanol), m.p. 190-19.3° C. 
Elemental analysis for CjoH^ClNjOjS 
Calcd. (%): C, 59.92; H, 4.27; N, 6.99 
Found (%): C, 59.82; H, 4.26; N, 7.01 

" EXAMPLE 28 

(E)-4-[2-[S-Chloro-2-[[(p-methoxyphenyl)sulfonyl] 
aminojjhenyljelhenyljpyriditie 
^ Colorless prisms (ethanol), m.p. 175-176° C. 
Elememal analysis for CjoHjtCINjOjS 
Calcd. (%): C, 59.92; H. 4.27; N, 6.99 
Found (%): C. 59.87; H. 4.29; N, 6.97 

EXAMPLE 29 

45 

(E)-4-[2-[2.CN<3,4,4-Trifluoro-3-butenyl)-N.{(p- 
methoxyphenyl)sulfonyl]amino]pbenyl]etiieny]] 
pyridine 

so In lelrahydrofuran was dissolved 1.83 g of the compound 
obtained in Example 3. To this solution vrere added 1.89 g 
of 3.4,4-lrijluoro-3-butenyI bromide and 1.38 g of potassium 
carbonate and the mixture was reacted in a sealed reaction 
tube at 80° C. overnight and, then, after-treated. The crystal 

55 crod was recrystallized from ethanol to provide 1 .07 g of the 
title compound (light red prisms), m.p. 148-149° C. 
Elemental analysu for C24H2,F^20,S 
Calcd. (%); C. 60.75; H, 4.46; N. 5.90 
Found (%): C. 60.82; H, 4.43; N, 5.97 

EXAMPLE 30 

(E)-4-[2-[2-[N-(33,4.4-Tetr8fluorobuty0-N-f(p- 
mclhoxyphenyl)sutfonyl]amioo]ptieoyl]elbenyjj 
45 pyridine 

Using 1.00 g of the compound obtained in Example 3, the 
reaction and afler-lteatmenl procedure of Example 9 was 
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otherwise caiiied ont to provide a crystal crop. This crystal 
crop was tcciystiUized fitom etbanol-ether to provide 0.61 g' 
of (he u'tle compound (Sght yellow prisms). m.p. 1 24-126° 
C Hemental anUysis for CMHjjFiNjOjS 

aied, {%): C. 58.29; H. 4.48; N, 5.66 

Fjund (%): C, 58.29; H, 4.41; N. 5.55 

EXAMPLE 31 

(E)-4-(2-{2-[N-(333-Trinuoropiopyl)-N-[(p. 
faetboxypheiiyl)salfonyl]aaiiiioj3benyl}cthenyl] 
pyridine 

Using 1.00 g of the compound obtained in Example 3, the 
rtactioo and aftcr-treatmenl procedure of Example 9 was 
otherwise carried out to provide a crystal aop. This crystal 
crop was lecrysialUzed from ethanol to provide 0J9 g of Ibe 
title compound (while needles). iD.p. 124-126° C. 
EJeinental analysis for CjiHuFsN^OgS 

Caled. (%): C, 59,73; H, 4„S8: N, 6.06 

Found (%): C, 59.35; H. 4.75; N, 5,93 

•TIk following compounds were obtained by the same 
procedure as Example 1. 

EXAMPLE 32 

(E)-4-[2-[2-[[(p-Methoxypbenyl)suJfonylJaminoH 
5-mclhylcncdioxyphenyI]elheDyl]pyridine 
Yellow prisms (eibanoO. m.p, 153-165° C. 
Elemental analysis for Cifijeti^O^M HjO 
Oiled. (%); C, 60.79; H, 4.49; N, 6.75 
Pound (%): C, 60.87; H, 4.95; N, 6.44 

EXAMPLE 33 

(E)^-[2^2-[[(p-Melboxyphccyl)sulfonyl]aTOino]-4, 
5-dimcthoxypbenyl]eibenyl]pyridine 
Light yellow necdks (ethanol), m.p. 209-211° C. (decomp.) 
Elemental analysis for CjjHjjNjO^ 
Cakd. (%): C, 61.96; H. 5.20; N, 6.57 
Found (%): C. 61.78; H, 5.36; N. 6SS 

EXAMPLE 34 

(E)-4-[2-[2-[N-(2-Hydroxyethyl>N-[(p- 
methoxyphcDyI]sulfoE>yl]aimno]phenyl]etbenyll 
pyridine 

Using 1.00 gof the cwmponnd obtained in Example 3, the 
reaction and after-treatment procedure of Example 9 was 
otherwise carried out to provide a crystal crop. This crystal 
crop was recrysiallized from ethanol to provide 057 g of Ibe 
title compound (while needles), m.p. 198-200* C. 
Elememal analysis for Cj^HiaN^O.S 

Calcd. (%): C, 64.37; H, 5.40; N, 6.82 

Found (%); C. 64.14; H, 5.48; N, 6.76 

EXAMPLE 35 
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(E)-4-{24;2-[N-(2-Dimethylaminoeihyl)-N-[(p- 
meihoxyi*enyl)sulfonyl]amino]phsnyl):llienyl] 
pyridinejhydrochloride 



lb 1.00 g of the compound obtained in Example 3 was 
added 1.07 g of triphenylphosphinc as well as tetiahydro- 
funiD. Then, 0 30 g of dimelhylamiooelhanol and 0,72 g of 
diethyl azodicaiboxylalc were added in the order mentioned. « 
The reaction was cooducied at room temperature overnight 
and the leactioo mixture was aflei^treated and convened to 



the hydrochloride. By this procedure, 0.23 g of the title 
corapouDd (wbUe powders) was ohiained. m.p. 259-261' C. 
(decomp,) 

Efemental analysis far Cj„Hj7N3O3S.2Ha.H30 
3 Cslcd. (%): C. 54J4; H. 5.53; N, 7.95 
Found («): C, 54.54; H, 5,85; N. 7.94 

EXAMPLE 36 

It) (E)-4-{2-[2-[N-(2-Aminocibyl)-N-[(p- 

melhoxyphenyl)sulfonyl]amino]phonyl]clh6nyl] 
pyridine Hydrochloride 

Using 1 .00 g of the compound obtained in Example 3, the 
reaction and qfter-ireaiment proceduie of ExamDle 35 was 
" otherwise carried out. Thereafter, the amino-protecling 
group was eliminated by acid trcalmcnL Tlio dcptotected 
compouod was then converted to the hydrochloride to 
provide 0.21 g of the title compound (light yellow powder). 
m.p. 233-235* C. (decomp.) 
Elemenlal analysis f« CjjHjjN303S,2HC1.3/2HjO 
Calcd. {%): C, 51.86; H, 553; N, 8.25 
Found (%): C, 51.68; H. 5,65; N, 8J1 
The following compounds were obtained by the same 
^ pitxsdure as Example 1. 

Example 37 

<E)-4-[2-{2-[[(p-TriOuoromBtboxyphenyl)sul£bny!] 
amino }pheoyl]etlwoyl]pyridinB 
M light yellowish white needles (2-propanol), ro.p. 151-153* 
C. 

Elemental analysis for CajHjsFjNjOjS 
Calcd. (%): C, 57.14; H. 3.60; N. 6.66 
Found (%): C, 57.17; H, 3.74; N, 6.72 

35 

EXAMPLE 38 

(^■{H2-[r(p-Ethylphcnyl)sulfDnyi>mino]phenyl] 
ethcnyljpyridine 
JO Yellow prisms (eiliauol), m.p. 232-234° C. 
Elemental analysis for CjiMjoNjO^S 
Calcd. (%): C, 69.21; H, 5.53; N. 7.69 
Found (%): C. 69.08; H, 5.63; N. 7,68 

,5 EXAMPLE 39 

(E)-4-[2-{3-t[(p-Methoxyphenyl)sulfonylJaminn}.2- 
pyiidyl)ethenyl^henol 

Using 0.90 g of 3.amino-2-[2-(4-bydioxyphenyl)ethenyl] 
50 pyridine, the reaction and after-treatment procedure of 
Example 1 was otherwise carried out, and the crystal crop 
was recrysiallized from ethanol to provide 0.16 g of tbe title 
compound (yellow fiocs). m.p. 217-219° C. 
Elemental analysis for Cj(,H,sN,0«S 
55 Calcd. (%): C, 62,81; H, 4.74- N, 7J2 
Found {%): C, 62.62; H, 4.79; N, 7.42 

EXAMPLE 40 

(E>-4-{243-[[(p.Melhoxyphenyl)sullbnyl]amiix>>2- 
pyridy!]ethenyl]phenol hydrochloride 

A 0.74 g portion of the compound obtained in Example 39 
was converted to the hydrochloride to provide 0.37 g of the 
title compound (yellow fine needles), m.p. 222^224° C. 
(decomp.) 

Elomonlal analysis for C2oH,aN20<S,HCl 
Calcd. (%); C. 57 J5; H, 4.57; N, 6.69 
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fbund (%): C, 56.93; H, 4,66; N, 6.S8 
The following compounds were obuined by ibe same 
procedure as Example 1. 

EXAMPLE 41 

(E)-4^2-[6-Cbtoro-2-[[(i>-melboxypbcoyl)suUbnyl] 
amino J>heDyl]etheayl]pyridine 
Lighl yellow plates (elhaool), m.p. 188-1 W C. 
Etemental analysts for C^jyOt^^O^S 
Cika. (%): C 59.92: H, 4.27; N, 6.99 
Roond (%): C. 59.82: H, 4.26; N. 6.95 

EXAMPLE 42 

(E)-4-[2-[[2-{(p-Metlwxyphe;nyt)siUfonyl]aniiooJ-3, 
4-mcthyleoedioxyph6nyl]eUienylJpyricliDe 
Orange-colored needles (ethanol), m.p. 279-281* 
(decoinp.) 

Elememal analysis for C2jH,8N20sS.2H20 
Calcd. (%): C, 56.49; H. 4.97; N, 6.27 
Found (%): C, 56.21; H, 4.63; N, 6.36 

EXAMPLE 43 

(E)-4-[2^;5-F!ijoro-2-{I(p-iDciboxypbenyl)sulfooyl] 
aminajpbenylJelbeDylJpyridiai; 
Colorless prisms (elhaool), m.p. 177-178"* C. 
Elemcoial analysis 6w Cji^j^KNjOjS 
Oiled. (%); C 62.47; H, 4.46; N. 7.29 
Fowjd {%): C, 62.48; H, 4.49; N, 7.31 

EXAMPLE 44 

(E)-4-[2-[3-Methyl-2-{I(p-methoxyphcnyl)sulfonyl] 
amino]phenyl]elhenyl]pyridioe hydrochloride 

By (he same procedures is Example 1 and Example 3B, 
orange-colored needles were obJaioed. ra.p. ^250° C. 
IR(KBr) cm-': 1622. 1593, 1499, 1323, 1262, 1148, 1094, 
941, 814, 669, 583, 550 
Elememal analysis for C2iHa)N203S.HCl 

aicd. (%): C, 60.50; H, 5.08; N, 6.72 

Rjund C. 60/M; H, 5.1fr. N, 6.68 

EXAMPLE 45 

(E)-4-£^I2-{[[4-(2-Fluorociboxy)phcnyl>iilfonyl] 
aniino|phenylJslhenyl]pyridine iKjxide 

Using 3.18 g of ihe compound obtained in Example 6, the 
reacUoQ and aftor-trealmeni procedure of Example 20 was 
otherwise carried out to provide a crystal crap. This crystal 
crop was reciyslallized from methanol to provide 1.21 g of 
the title compound (colorless prisms), m.p. 214-215* C. 
Elemcnlal analysis for CjjHjsFNjO^S 

Calcd. (%): C, 60.8(n H, 4.62; N, 6.76 

Fnund (%): C, 60.84; H, 4.5i5; N. 6.86 

EXAMPLE 46 

CEH-[2^^2-[[(p-Elhoxyphenyl)sulfonyl]amino] 
phenyl]eiheny]]pyridine 1-oxide 

Using 3.18 g of the compound obtained in Example 6, the 
reaction and after-lrcatmeni procedure of Example 20 was 
otherwise carried out to provide a crystal crop. This crystal 
crop was rectystallized from methanol to provide 1.52 of 
Ibe title compouod (colorless prisms), m.p. 223-225* C. 
Elemenla] analysis for C2]H2oN2C.>4S 
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Calcd. (%): C, 63.62; H. 5.08; N. 7.07 
Found {%): C. 63..'«; H, 5.07; N, 7.11 

EXAMPLE 47 

S 

(E)-'42-[2^[(p-McthoxyphenyI)su]fonyl]amino>3- 
melboxyphenyljelheoyllpyridiiic 1-oxide 

Using 3.17 g of the compound obtained in Example 22, 
the reaction and after-treatment procedure of Example 20 
1" was otherwise carried out to provide a crystal crop. This 
crystal crop was rccrystalliTtd from ethanol to provide 2.10 
g of the title compound (colorless prisms), m.p. 233-2,34° C. 
(decomp.) 

EleroenUl analysis for C^iH^oNjOsS 
" Calcd. (%): C, 61.15; H, 4.89; N. 6.79 
Found (%): C, 61.04; H, 4.85; N. 6.86 

EXAMPLE 48 

20 (E)-4-[2-t2-[N-(2-»ydroxyethyl)-N<(p- 

etfaoxyphenyl>ulfonyl]amino^heDyl]Bthenyl] 
pyridine 

Using 1,00 g of the compound, obtained in Example 7, the 
^ reaction and afler-treamient procedure of Example 9 wa,* 
otherwise canied out lo provide a crystal crop. 'ITiis crystal 
crop was recryslillized from elhano) lo pros-ide 0.55 g of the 
title compound (ligbt yellow prisms), m.p. 167-169° C. 
Elemental analysis for CjaHjiNjOjS 
Calcd. (%): C, 65.07; H, 5.70; N, 6.60 
Found (%): C. 64.93; I!, 5.8<^ N. 6.60 
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EXAMPLE 49 

(E).4-(2-[2^;N-(2-Hydroxyethyl)-N.[(p- 
methoxyphenyI)sulfonyI]amino]pheayl]e£eny1] 
pyridine 1-oxide 

Using 1-00 g of ihc compoood oblsined in Example 20, 
the reaction and after-treatment Drocedure of Example 9 
4u was otherwee carried out to provide a cry.stal crop. This 
crystal aop was recrystallized from ethanol lo provide 0.17 
g of the title compound (yellow plates), m.p. 219-221* C. 
Elemental analysis for CjjHjjN^OjS 
Calcd. (%): C. 61.96; H, 5.20; N. 6,57 
„ Found (%): C, 61.77; H. 53% N. 657 

EXAMPLE 50 

(E)-4.{2.[2-{N-(2-Hydroxyethyl)-N-[p«2- 
fluoroelhoxy)phcnyl>ulfonyl]ajninol)henyi)stheDylJ 
pyridine 

Using 1 .00 g of the compound obtained in Example 6, the 
reaction and after-treatment pmoeduie of Example 9 wa.s 
otherwise carried out lo provide a crystal crop. This crystal 
55 crop was recrystallized from ethanol to provide 0.59 g of Ihe 
title compound (light yellow fine needles), m.p. 180-182° C. 
Elemeolal analysis for CjjHjjFNiOjS 
Calcd. (%): C, 62.43; H, 5.24; N. 6.33 
FouDd (%): C, 62.36; H, 5.27; N, 6.29 

EXAMPLE 51 

(E)-4-[2-[2-^N^:2<4-Mo^pbolino)cthyl]-N-[(p- 
melhoxypb«nyi;^lfonyl]amino]pbenyl>thenyl] 

5S pyridine 

Using l.OOgof ibe compound obtained io Example 3, the 
reaction and after-treatment procedure of Example 35 was 
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odieiwise carried out lo provide a cryslsl crop. This crysta) 
crop WHS recrysul lized from elbanot to provide 0.7S g of the 
<ille oompound (while prisms). ni.p. 142-144* C. 
Eleuieatal analysis for CjsHuNjO^S 

akxJ. {%): C. 65.11; H. 6.09; N, 8.76 

Found (%): C 64.93; H, 6.06; N. 8.71 

EXAMPLE SI 

(E>4-{2-f6-Huon>-2-[N<2-hydroxyelhyl>N-[(p- 
aiBlhoxypbeDyl)sulfoayI]aaiino]pbeny}]etbei]y]] 
pyridiiie 

In leirahydrofuran was dissolved 1 .92 g of the compound 
Dblaincd is Example 43, followed by addition of 1.72 g of 
2'iodoe(hai]ol aod 0.69 g of potassium carbonate. The mix- 
lure was refluxcd overoigbt aod after-treated to give crystals. 
Thb crystal crop was recrystallized froni ethaool lo provide 
0.46 g of the litle compouDd^ighl yellow needles). m.p. 
152-153* C. 

Elemental analysis for C23H,jFNjO,S ' 

aicd. (%): C. 61.67; H, 4.97; N, 6.54 

Found (%): C, 61.51; H, 4.93; N. 6.62 

Hic following compounds were obtained by the same 
procedure as Emmple 1. 

EXAMPLE S3 

(E)-4-[2-[2-(I(p-MeihoxypheDyl>ulfonyl]amino>3- 
hydroxypbenyljelhcnyljpyridine 
Yellow needles (melharml), ro'.p. 204-205° C. (deoomp.) 
Eleracmal analysis for Cj^HijFNjO^S 
Caled. (%); C, 62.81; H, 4.74; N, 7.32 
Fbund (%): C. 62.65; H, 4.81; N, 7.22 

EXAMPLE 54 

(E)-4-[2-{2-{X(p-Methnxyphcnyl)sultbnyl]itninD]-5- 
hydroxyptienyl]Blhenyl]pyridine 
Yellow Qne needles (elbanol), m.p. 244-246'' C. (dew)mp.) 
Elemental analysis for C^oHi^NjOjS 
Cikd. (%); C. 62,81; H. 4.74; N, 732 
Found (%): C. 62.62; H, 4J8; N, 738 

EXAMPLE 55 

(E)-4-[2-[2.{N-{2-Methoxyclhyl)-N-{(p- 
inel}ioxyphenyl)sulfonyl]a[nino]pheny|]eihenyl] 
pyridine hydiochlon'de 

Usiog 1.00 g of ihe compound obtained in Example 3A 
and l-brDmo-2-melhoxyethaDe. the reaction and after- 
treatment procedure of Example 9 was otherwise carried out 
and the prodna was converted lo the hydrochloride. By this 
procedure, 0.4S g of the title compound (amoiphnu-s) was 
obtained. 

IR (KBr) cm-*: 1662. 1595. 1499, 1343. 1262. 1157. 1020, 
806, 722. 586. SS2 

Elemental analysis for C,3H2.,Nj04S.HCl,!4lljO 
Calcd. (%): C, 58.77; H. 5.58; N, S.96 
Found <%): C. 5855; H. 5.62; ^f, 6.22 

EXAMPLE 56 

(E)-4-[2-[2-{[N-(2-Hydroxyethyl)-N-[(p- 
metimxypbenyl)sulfonyl]an]ioo]-3-melhoxy]phenyI] 
ethenyl]pyridine 

Using 1.00 g of the comDound obtained in Example 22. 
Ihe reaction aod after-trealmenl piooedure of Example 9 was 
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oUictwise carried out lo provide a crystal crop. This crystal 
crop was recrystallized from clhanol (o provide 050 g of the 
lille compound (Light yellow needles), m.p. 170-172° C 
Elemealal analysis for C^jHz^NjOjS 
CaJcd. (%): C. 62.71; H, 5.49; N. 6.36 
Found (%): C, 62.64; H. 5.41; N, 6.60 

EXAMPLE 57 

(E)-4-[2-[2-{N-Aoely|.N-{(p.methoxyphenyl> 
sultbnyl]amiao]pboayl]elh6ayl]pyridine 1-oxide 

Using 154 g of the compound obtained ia Example 20, 
ihe reaction was conducted lo the presence of acetic anhy- 
dri* at 140° C. for 10 minutes and, then, aftcr-lreated. The 
crystal crop was recrystallized from eihanol to provide 0.52 
g of the lille compound (white granules), m.p. 235-237° C. 
(deoomp.) 

Elemental analy.<iis for CjHjoNjOjS 
Calcd. {%y. C. 6437; H, 5.40; N, 6.82 
Found («): C, 64.11; H, 5.12; N. 6.85 

EXAMPLE 58 

(E)-4-[2-[2-(N<3-HydrDxypropyl)-N-[(p- 
3* mclhaxypfaenyl)sulfooyl]Bmjno]p(ienyI]ethenyi] 
pyridine 

Using 1 .89 g of the compound obtained ia Example 3. the 
reaciion and after-trcatmenl procedure of ExaraDle 9 was 
30 otherwise carried out to provide 1 .89 g of the title compound 
(white granules), m.p. 164-167° C. 
Blemenlal analysis for CjjHj^NjO^S 
Calcd. (%): C, 65.07; H, 5.70; N, 6.60 
Found (%): C. 5538; H, 5.53; N. 6.80 

^ EXAMPUE 59 

(E)-l-Benzyl-4-(2^^2-{[(p-niethoxypheoyl)sulfonyl] 
amiao]pheDyl}etfaenyl]pyridiuiuin Bromide 

4° To 1 .00 g of the compound obtained in Example 3 was 
added 25 ml of benzyl bromide and the leacdon was carried 
out at 120° C. overnight. TIk reatrtion mixture was afler- 
trcated and the crystals were recrystallized from methanol to 
provide 0.62 g of Ihe title oompound (yellow fine needles). 
« m.p. 2280° C. IR (KBr) cm"^: 1620, 1597, 1518, 1327, 
1266, 1156, 1092,598,571 
Elemental analvsis for CjjHjjBrNjOjS 
Caled. (%)■ C, 60.34; H, 4.69; N. 5.21 
Found (%y. C. 60.18; H, 455; N, 539 
The anticancer activity of the compound of Ihe present 
invention could be confirmed by the follovring tests. The lest 
methods used weie those which are being used most broadly 
in in vitro aod in vivo evaluations today, [in vitro method: 
Euiopoao Journal of Cancer 1980. 17. 129; in vivo method: 
» Cancer Research 1988, 48, 58»-601]. 

TEST EXAMPLE 1 
In VitiD anticancer eQcds on KB (human nasopharynx 
cardnoma), Cobn 38 (mouse colon caoccrX aod WiDr 
so (human coiorecial cancer) cell lines 

Each of KB, Colon 38, and WDr cell lines were respec- 
tively cultured using 10% fetal calf serum-supplemented 
D-MEM medium (Nissui Pbarmaceuticil). Each monolayer 
of cells was exfoliated with a 50:50 (v/V) mixture of 0.25% 
65 trypsin and 0.02% clbylenediaminetetracolie acid and after 
inactivalion of trypsin, the cells were collected by cenlri- 
fugjng at 800 ipm for 3 minutes and suspended in the same 
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medium as above. Using a heraocyioraster, the number of 
the cells in ihe suspension were coumed. The suspensian 
was diluted wilb Ibe medium lo SxlO* cells/ml and distrib- 
uted 10 a 90-well flat-bottomed plate, 100 /<l per 

The lest drug was flist dissolved in dimethyl sulfoxide at 5 
a concentration of 2 rag/ml and dihiled wilb the above 
medium to 20 ftg/ml Using this solution for tbc highest 
coBCeniratiOD, a doubling dibition series was prepared and 
}00;<I of each dihition was added to the above cell jaispen- 
sion. ,0 

The plalc was Iheu incubated under 5% CO, -air at 37° C. 
for 72 hours. Then, a 5 mg/ml sohition of MTT [3-(4,5- 
dimeIhyllhia20l-2-yl)-2,S-djphcnyltelraj»liom bromide] 
was added to the plate, 30 >d per well and the reaction was 
carried out under 5% COj-air at 37° C. for 4 hours. After the is 
teacUon, the solution in each well was aspinied off and 100 
/dAvell of dimethyl sulfoxide was added. After 5 minutes of 
shaking, the absorhance ai 540 nm was measured with a 
Mulliscan {Titensk) and Ihe 50% cell growth-inhibitory 
concentration (ICjo) was calculated. The ICjo values thus 20 
determined are presented in 'Able 1. 

TABLE 1 
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was loaded into a grafting needle and transplanted subcu- 
taneou.sly in the right thoracic region of the nude mouse. The 
major and minor diatnclers of the lumor were (neasured with 
calipers and the tumor volume was calculated by means of 
Eqiution 1. Starting when the volume had reached about 100 
mm , the mice were divided into 6 individuals per group and 
the test drug su^ended in 0.5% methylccljuloso solution 
was administered orally by gastric gavagj once daily. 



VtitcmcKamnjoi dainclcrxiaiuiDr tHnmctaf 



Equation J 
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a75 


0.4$ 
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4.81 


Enmple 2 (inuu) 


0.10 


0.15 


0.® 


Emmple 


<MXS6 


0.0031 


a0025 


Exaaiple 4 


an 


0.16 


0.16 



The mmor vohime was determined by the above method 
at predetermined intervals. From Ihe lumor volume thus 
calculated, the grovirth rate was calculated by means of 
Equation 2. Then, using Equation 3, the growth inhibition 
rate in each drug treatment group relative lo the control 
group was calculated. 

(howtb nu-Uum voluine at day omimoi voluiw at infiiatiaa of 
Mlnia^aiioB B|tuu>ii 2 

Qiowlh iahibilioii rale (»).(l-([n>wlh rate is drag trc»tnj«ill 
group/growth ntt in coolroi gn>[)p)xiao Cqualion 3 

As the the test compound, the compound of Example 3A 
was used, the results are shown in Table 2. 

TABLE 2 
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TEST EXAMPLE 2 
Microtubule polymerization-inhibitory activity Microtubule 
polymerization-inhibitory activity 

A microtubule protein (a mixed solution of microtubule 
protein and microtubule-bound protein) was purified from a 
erode porcioc brain extract abcording lo the method of 
Williams el al. [Method in Enzyraotogy, 85. 36, 1982] to 
isolate and Ihc microtubule polymerization inhibitory activ- 
ity of the compound of Ibe invention was studied. The 
microtubule proteia solution was dihited to 4 mg/ml as 
purified microtubule protein with GTP (guanosine-5'- 
tripbosphale>-added reaction buffer (pH 6,8) {100 mM MES 
[2-{N-morpholinoctbancsulfoaic acid], 0.5 mM MgPl^-l 
mM EGTA (ethylene glycol bis(p-aininoethyl ethor)-NJ^, 
N',N'-ielracetle acid), 1 mM GTP} under ice-cooling and 
alier degassing in ice, Ihe tost drug was added. Using a 
spectrophotometer maintained at 37* C., the absoibance of 
the system at 3S0 om was measured at 2-minule ioteryals for 
30 minutes to construct a polymerization curve and the 
concenu-alion corresponding lo 50% inhibition of microtu- 
bule protein polymerization was calculated. As the lest drug, 
the compound of Example 3A was used. 

As a.wayed by the above pmoedure, the 50% inhibitory 
concentration against microtubule protein polymerization of 
the compound of Example 3A was 11.2 fiM. 

TliST EXAMPLE 3 
Growth inhibitory activity agairust WiDr tumor cells trans- 
planted in nude mice 

The tumor subculaneously subcultured, lo nude mice 
(BALB/c nu/nu, male) aged S-7 weeks were excised. After 
removal of the skin and connective tissue around the tumor, 
the tumor mass was split to lemove Ihe central necrotic 
tissue and, Ihen, cut into cubes witb a 2 mm side. One cube 
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1&.4 
57JJ 
81.7 
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J, In this experiment, 100 mg/kg of Ihe compound of 
Exampk 3A was administered orally once daily for 14days 
but no death oaniired by the end of the admim'straiion 
period. 

TEST EXAMPLE 4 
^ Anticancer activity against Colon-26 (mouse colon cancer) 
cells transplanted in mice 

Using an injcctbn syringe. Colon-26 cells cultured in 
vitro were transplanted subculaneously in a dose of 5x10^/ 
animal in die right thoracic region of BALB/c mice (S weeks 
old, male). As in Test Example 3, Ihe mice were divided into 
groups of 5 when the tumor volume had reached about 150 
mm'. Slartii^ the following day, the test drug suspended in 
03% mcthylcellulose solution was adminislertd orally by 
gastric gavagc once daily for 8 days. The tumor volume was 
measured at a predetermined inlorval by the same method as 
in Test Example 3 and the tumor growth infaibin'oa rate in 
eadi drug treatmem group relative to the control group was 
calculated. As the lesi compound, Ihe compound of Example 
3A was used. Tlie results are sbowo in Table 3. 

TABLE 3 
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« TEST EXAMPLE 5 

lo vivo anticancer activity against mouse monocytic leuke- 
mia P-388 cell line 
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A suspenaon of tumor cells was tran!?)lanled iniraperi- 
toneally m CDF, mice in a dose of Iff eeSs^.ninial. On ll4 
foUowmg dav and after 5 days, or twice, iho test dnia 
suspended n. 0.5% methykellulosc sotiuion was adtninifr 
tered orally. Tbe experiment was performed in 8- 12 mice for 
^2p*" en>"P 'od 6 mkc for eacb drug treatment 

For evakaiion, djc racdiao survival time in davs was 

group (Q and T/C (%) was calculated. Tbe resuUs are 
presented in Table A. a/i. ^ 

TABLE 4 
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FORMULATION EXAMPLE 2 



haomg pcf capiule 



OMipoiimJ of Example M 
UietOM 

Mknoyualliae cdlnlon 
Magnniam neania 




220 01; 



Bustle 3B 

Enmplt 49 
liampfe57 



Dosage 




(ingAg) 


(*) 


25 


116 


SO 


126 


100 


163 


200 


221 


25 


«5 


.<iO 


lU 


100 


lao 


20U 


KS 


IS 


105 


sa 


124 


iOO 


1«7 


200 


210 


too 


185 


200 


220 


25 


lis 


SO 


lO 


}00 


215 


200- 


250 



IS 



The *oye components were evenly mixed and using a 
capsule-aiing machine, the mixmie was fiUed in No 2 
capsule shells, 220 mg per capsule, to provide hard capsules. 

FORMULAllON EXAMPLE 3 



Omul OS 



20 



Compocnd of Ruinpic 3A 
LactMC 

Low-subsiinitios-dc^e 
byEhoxypropylcellulofio 
HydimypnipylisllDlaie 



1b 1 g of graoujd 



25 



JO mg 
8S0 mg 
70 mg 

40 mg 

1000 n:g 



TEST EXAMPLE 6 

Acute toxicity 

M^c 5-weclc-old CDF, mice were used. After the com. 
r^o«,n^""f ^ "^'^ admtet^rSo^S, 

in •°ve*"e»'«l •fter 2 weeks aod the 

LD value was calculated by Ihe probii method. As a result. 

£i ^ wnpouDd of Example 34 

was found 10 be 754 rag/kg. m high safety of ite mm- 
pouDd of the invention is obvious 

in^J'^'^, °[ ""l *^ Examples 1 through 6 
h^a'i.M'' V 'J^* compound of the present invenUon 
inglyTirir efficacy and is only spar- 

FORMULAHON EXAMPLE 1 



The above components were evenly mixed fbilowed by 
kneadii^ and using a graoulalor, the kneaded mass was 
y> granulated to a diameter of 0.7 mm to provide granges! 

INDUSraiAL APPUCABILITY 

compound of Ihc present inventioo has potent tubulin 
35 P° y°'«"^"°n.'"hibilory activity and aniicincer acti^ilj 
with a low toac potential and can be administered oraUy 
J herefore, the compound can be safely used on a lonE-term 
basts for the jreawienl of various malignant tumors ™ch« 
. lung cancer, breast cancer, gastminlestinal cancer, prostate 
40 dSs """'^ "^llignMl tumoral 

What is claimed is: 

I. A conipound of the following general ibrmula p] or a 
UietSf " P''^""«*"'i~''y «cceptable salt 



In l8aagj)Hiiil)]« 



Cbmpoura) of Eiaaple .1 
Com slafcb 

Low.«ibstttutios'degr8e 
bydKsypnpyicciialou 
Polyvinyl alcoliol 
(partial bydiolyutc) 
MagnuJuiD flea rate 



10 mg 
iOOng 
55 mg 
fi ng 

5 mg 

1 mg 

180 mg 



so 



SS 



The above components excepting polyvinyl alcohol and 
magnesium slearate were evenly mixed and using an aque- 
ous soluiMn Of polyvinyl alcohol as a binder, gramiks fo, 
tablet-making were prepared by wet granulation. To Ihc 
resulting granules were added raagneaium stearale and the 
mixture was compressed with a tablet machine to provide 
ota^ tablets measuring 8 mm in diameter and each weighinR 
180 mg. o 
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wherein R" and may be the same or different and each 
rcpresenls hydnjgen, alkylof 1-6 carbon atoms, acyl of 
1-6 carbon atoms, cyano, or — COOR, wljercin R 
represents hydrogen or C, ^ aljtyl- 

wherein R». R^ R", and R" may be the same or different 
and each represents hydrogen, alkyl of 1-6 carbon 
atoms, alkoxy of 1-6 cartran atoms, haloalkoxy of l-<5 
cartwn atoms, acyj of 1-6 carbon atoms, ac)-loxy of 
1-6 carbon atoms, hydroxy, halogen, nilro, cyano 
ammo, acylamioo of 1-6 cailjon atoms, aminoalkytoxy 
ol 1-6 carbon atoms, or morpholinoaHcyloxy, the alkyl 
moiety of which coniains 1-6 caibon atoms; and 
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^hT'^^"^'*""'**^'^""""^^''"'''"''"^' ^ P'>^"n»c«"i=al cotnposilion for (he ireacmenl of 

mcinyKBMioxy, mamnials suffering fram cancer, which comprises a tbera- 

whcrein R represenls any one of (J) hydrogen. (2) aDtyl peulicaUy effective amounl of a compound of claim 1 or a 
on-6 carbon atoms which is oplionatty subsiauted by pharraaceulicaUy acceptable hydrate or sail thereof in com- 

halogeQ, irrano mono* Ikylamino of 1-6 carbon atoms. S bination with a pharmaccutically cffcaive carrier therefor 

djafkylammo of 1-6 carbon atoms, motpholino, alkoxy 8. n,e compound of claim 1. wherein E" comprises an 

lilt >^ Tk"- ^y'^'^'^y-P "'J^ny of ^ »nion sekccd (torn the group consisting of hatogcn ion 

h^^n fari.^^''\l '"''11'"'''' ''^ chlorate ion. and nitrate ifn. 

halogen. (4) alkynyl of 2-^ carbon atoms (S) acy! of g Th, ^i=iJ, « v ■ .i. 

1-6 carbon alomsi method of claim 6. whcrem the mammals are 
. , „i 10 humans. 

carbon atoms, altozy of 1-6 CBifeon atoms, or haloeen ii Tw-™-tK„j„r i • n i. ■ ^ 

or (2) arylsulfonyl of 6-10 carbon atams wS* 's of linrLL«r h L ' " '"^ 

optionally substituted by alkyl of 1-6 caiboD atoms . cancer, breast cancer, gasiroinicstinal cancer, piro- 
alkoxy of 1-6 carbon atoms, haloalkoxv of 1-6 c3on " '" ' Mfl-^^nd blood cancer. 

atoms, hydroxy, nilro, or halogen; ' , ^ PJiannaceutical composition of claim 10, wherein 

a/iipr..,n A a n r\ v ^ u It. ""^ can^w is any one of lung cancer, breast cancer, tawi- 

^ B G O X c^S^rluv « J^^^ ^^'^ which comprises administering lo the 

V i ^ '"""y "P^*"" ^H; sufferer a therapeutically eafcctive amount of (EhVp- 

aod wherein Y and Z indepepdcnlly represent a ring. [N-8cctyl-N-[(p.melhoxyphenyl)snlfcnylJamiQo]pbinyI] 
2. The compound of daim 1 or a hydrate diereof, or a " elhenyl]pyridine 1-oxide or a pharmaceutically a^ptable 

pharroaceutically acceptable sail thereol, wherein tt' and hydrate or salt thereof ' v 

UKiependenUy represent hydrogen; wherein R', R*, R", and 15. The phatmaceutical composition of claim 7 fonbe 

L^r^ll . „f f " represents treatment of mammals suffering f«)m cancer, which com- 

tiyarogci^ acyl of 1-3 carbon «onis. halogeo, or hydroxy; prises a therapeutically effective amount of (E>-4-r2-f2-rN- 
whereuiR represents hydrogen acyl of 2-4 carbon atoins. ^ »cetyl-N-[(p.methoxypheny|)siiiroDyl]ami-n^pheoyIl 

hydroxy^ubsuiuled alky! of 1-3 carbon atoms; wherein R» elhenyl]pyrMne I -oxide or a pharmaciuilcaay a^ptable 

represems beozen^uJlbnyl sul^itutcd by alkoxy of 1-3 hydrate or salt thereof in eombinadon with a phaimaccuti- 

catbon atoms; wherem ring Y represents phenyl; and caUy effective carrier therefor 

wterein ring Z represents 4^)yridyl or l-axide-4-pyridyl. 16. The compound of daim 4 selected ftom (EM-f2-f2- 

nh.;n»^,S °^ w"",! ^^F^' °' I [[(P-m'thoxyphenyOsalfoayOaminoJpbenylJilheaJl] 

pharmaceultcalty acceptable salt Ihrieor, wherein R' and pyridine, its hydrates and salis. 

^^fv'^^ll^'S"^'*"' ^^'"^ "'J^'- °f '*»™ « "e'toenl of mammals 

t,tr^Z ^, 1 fl"^ ^'^^'^"^ "'Js "V'<^^^ suffering from cancer, which comprises administering to the 

hydrogen, acetyl, fluonne or hydroxy; wherein R' represents sufferer a therapeutically effcctivc amount of (E)442-f2- 
h),drogen, acetyl, oi ethyl substituted by hydroxy; wherein 40 [[(p-meihoxyphenyl)sulfonyl]amino]pbenyl]erheDyl] 

R represents benezeoesulfonyl substituted by mejhoxy; pyridine or a pharmaceutically acceptable hydrate or salt 

wherem nng Y represents jAenyl; and wbercio ring Z thereof 

represents 4-pyridyl or its l-oxide-4-pyridyl. 18. Ibe pharmaceutical composition of claim 8 for the 

4. The compound of clam 1 which is selected from the treatment of mammals suffering from cancer which com- 
gronp consisting of (E)-H2-[2-I(p.methoxypheDyl) prises a therapeutically effective amounl of (^'IfHaX 

hn^v^"~^'",7'^I^'"^*?"?*'"^N (!)"»-[?-[2-It(P- methoxyphenyl>ulfonyl]amino]pheoyl]etheoyl]pyridii or 

metho)qfphenyl)sulfonyl]smmo]phenyl^ a pharmaceutically acceViable hydratfor «lt thereof " 

i-oxide, (t)-4-[2-[2-[N-(2-hydroxyelhyl)-N-[(p. combination with a pharmaceutically effeaive carrier there- 

roelhoxyphenyl)5ulfonyi>mino]phenyl]ctheoyl]pyridiDe for. «i.u,,iicre 

i,?*'*'*' . (^>,-^-[?-r2-lN.(2-bydroxyethyl).N-[(p- 19. The compound of claim 4 selected from {EV4-f2-f2- 

Td ?E-S5'2^2JN^°^J!& »[[(p-n.ctboxyphenyl)sulfonyl]amioo]pbeQyl];thenyI] 

and (EH-{2-r2-[N-acetyl-N-[(p.methoxypbenyDsulConyl] pyridine l-6xide, its hydrates and salts. 

aimno]pbenyl>theny jpyndine 1-oxide. inclusive of their 20. The method of daim 6 for the treatment of mammals 

'I'lS'^nJ^r , • , suffering from cancer, which comprises adminLstering to the 

5. ITx compound of claim 1 which is seleaed from the sufferer a therapeutically e&ctive amount of (E)-4.r2-r2- 

SnvnSl^h.„°ili^'*'/i?'fi:ff^P;ox'!.''?.^^ " [[(P-"'='ho^yphenyl)sulfonyl]aminojphenyl]ethenylJ 

hSll^^^^N?^^ .1^^^"^'°^^^^^ Pyndinel-oxideorapharmaceulicallyacSSptablebydrateo; 

hydroxyeihyl)-N-[(p-melhoxypbeDyl)sulfoDyl]araino] salt thereof. 

pheByl]ethenyl]py,idine 1-oxide. (E)-4-[2.[2-[N.(2- 21. Tlie pbannaceutical composition of claim 7 for the 

vl >^P""*'''°'S^P'''°y'^*"'f° treatment of mammals suffering from cancer which com- 
pbeoyljethenylbyridine. and (E).4-[2-[24N.acety|.N.[(p. ^ prises a IberapeuticUy effective amounl of (E>4-[H2-nS- 

^lilS!!^ r'!l!='-H.°-i°°lP'''"y'^''^*"y'^Py"*"'' „e,ho, henyl).sulfoDyl]amino]pheoyl>lhenyl]pyridine 

l-o»de. inclusive of their hydrates and their salts. l-oxide or a phannacemicaUy a^puble hydJaJe or ^It 

6. A meuwd for the tteaimenl of mammals suffering from thereof in combination with a pharmaceutically effective 
cancer, whicb comprises adminisiering 10 the sufferer a carrier therefor. 

therapeutically effective amount of a compound of claim 1 

or a {Aarmaceuticaliy acceptable hydrate or salt thereof. » » • * « 
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